Craniofacial growth in a whole rat head transplant: how does a non-functional head grow?
To evaluate factors intrinsic to the regulation of craniofacial bone growth, we have developed a new experimental model in which the whole head of an infant rat is transplanted to the body of an isohistogenic rat by means of microvascular anastomosis. In our model, the transplanted head has neither scars nor any moving soft tissue that could modify growth around facial bones. Using this model, we evaluated the growth pattern of the craniofacial complex by means of serial roentgenographic cephalometrics. Ten transplantations were performed using 10-day-old rats as donors and 8-week-old rats as recipients. Cephalograms were taken from the lateral direction at 10, 20, 30, and 40 days after transplantation. Several reference points were selected to analyze the growth pattern. In the present study, we conclude that the size and form of the bony complex are mainly determined genetically. There is craniofacial skeletal growth in the absence of muscle function and brain growth. Further, both the nasal cartilage and the sutures appear to be autonomous growth centers having intrinsic growth potential. Genetic or epigenetic information plays an important role at the skeletal level, but it also affects the muscles through the medium of the muscular tonus responsible for posture and other related phenomena.